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Foreword 


THIS BULLETIN is essentially a revision of an earlier 
one'— “A Survey of Cooperative Engineering Education,*’ 
Bulletin 1949 , No. 15 , now out of print— by .the same 
author, using some of the same content, but with new)data 
and broadened coverage # It attempts to cover all ptopera- 
tive education programs at the college and technical institute 
levels, rather than concent rat kg on engineering programs, 
as did the earlier bulletin. 

An educations! problem of long standing is that of trying 
to give to college students, especially in curriculums prepar- 
ing for the professions, a knowledge of society and of social 
processes, which, as such persons are called to occupy 
positions of leadership, they may need u> a greater degree 
than they need technical knowledge and skills. The con- 
tinued growth of industry, both in size and complexity, 
increases the urgency of this problem. 

The cooperative plan of education described in, this bul- 
letin may provide one workable solution to this problem in 
institutions whose location and clientele justify its adoption. 
The cooperative student, in addition to gaining throughly 
practical industrial training related to his technical studies, 
is also afforded many opportunities to stydy and practice 
human relations as they exist In industry. 

This bulletin presents an organized outline of the basic 
philosophy and objectives of this relatively new system of 
education, its administrative and operating problems, and 
the values resulting from its operation. Included is a dis- 
cussion of the utilization of the cooperative plan by Federal 
agencies, a development to which the author has actively 
contributed. 


FORK^JfeD 

The author of this bulletin gathered material from numer- 
ous interviews with college, industrial, and governmental 
officials, from special memorandums and other unpublished 
materials, through visits to college campuses, and through 
correspondence With many interested people. The officers 
^nd members of the Division of Cooperative Engineering 
Education of the American Society for Engineering Educa- 
tion have been most helpful in furnishing information and 
advice. To all who contributed in any way the Office of 
Education expresses gratitude. 

Lloyd E.'Blauch, Acting Jle+d, 

Division oj Highcf Education. 


Introduction 


In 1906 the University of Cincinnati inaugurated, under the inspira- 
tion and leadership of Prof, (later Dean) Herman Schneider, a new 
type of program for the education of engineer^ — the “cooperative 
plan, ' in which student* alternate between class attendance and 
industrial or governmental employment under the supervision of the 
engineering college. Similar programs were soon established by other 
colleges and universities, and the plan has been adapted to education 
in other fields and at other educational levels, though it still finds its 
major application in the'field of undergraduate engineering education. 

During the academic year 1963-64 cooperative education programs 
were conducted in 36 colleges and 8 technical institutes. These pro- 
grams included 33 different curriculums leading to baccalaureate de- 
grees and 13 different nondegree courses. They enrolled 22,528 stu- 
dents, who were employed by 4,340 industrial firms and governmental 
agencies. 

Much has been written about this type of program, as is indicated 
in the list of selected references. However,. college and governmental 
officials have indicated the need for a booklet which would bring 
together the basic facts necessary for k general understanding of the 
program as a system of education, and sufficient detailed information 
to delineate the current programs of colleges and universities oper- 
ating wholly or in. part on this plan. / 

It is the purpose of this bulletin to provide such a booklet. 




* + 

Nature and Scope 
of the Cooperative 
Plan of Education 


\ThE COOPERATIVE PLAN of education waa originally introduced 
at the University of Cincinnati by Dean (at that time Professor) 
Herman Schneider. It is frequently spoken of as the “Cincinnati 
plan,” the “cooperative plan,” or more popularly the “co-op plan.” 
Students enrolled in this type of ()rogram are referred to as “co- 
operative students,” “co-op students,” or simply “co-ops.” 

DEFINITION OF COOPERATIVE PLAN 

Basically the cooperative plan is defined as an integration of class- 
room work and practical industrial experience in an organized program 
under (which students alternate periods of attendance at college with 
periods of employment in industry, business, or government. The 
employment constitutes a regular continuing and essential element in 
the educational process, and some minimum amount of employment 
and minimum standard of performance are included in the require- 
ments for a degree. The plan requires that the student's employment 
be related to some phase of the branch or field of study in which he is 
engaged, and that it be diversified in order to afford a spread of 
experience. It requires further that his industrial work shall increase 
in difficulty and responsibility as he progresses through his college 
curriculum, and in general shall parallel as closely as possible his 
progress through the academic phases of his education. 

OPERATION OF COOPERATIVE PLAN 

The cooperative plan generally operates as follows: A full-time 
job is obtained in an industrial concern or governmental agency, 
preferably near the college concerned. This job is shared by two 
students, one of whom works on the job while his partner or “alternate” 
attends college. At the end of a certaip period of time the two change 
places. Thus the job is kept continuously filled, and each student is 
enabled to spend approximately half of his time in college. The 
length of the period of alternation varies in different institutions, as 
do the total amount of work experience required and the point in the 
student's curriculum at whioh it starts. 
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While the “two-men teem” principle is generally observed in 
cooperative programs, it is not universally followed and is not a 
fundamental principle of the cooperative system. In some institu- 
tions the cooperative program is so arranged that all oo-op students 
go* to work at one time, and all return to college at one time. Certain 
advantages are claimed for this type of program, but the majority of 
institutions still use the “two-man team” arrangement. Even 

in the institutions which normally follow the practice of “pairing'* 
students it is sometimes necessary or desirable in individual situations 
to provide only one oo-op student for a given job, which be 

handled in such a way as to permit him to return to college for the 

regular class periods. In the original group of oo-op students at the 
University of Cincinnati one student was ^>laoed on this basis. The 
essential feature is not the “pairing” of students, but the alternation 
between periods of employment and periods of class attendanoe. 

FIELDS OF STUDY AND EDUCATIONAL LEVELS 



The cooperative plan was originally designed for the education 
of engineers, and it still finds its widest use in engineering oolleges. 
The plan is probably more directly and easily applicable to engineering 
than to most other fields, although it is finding increasing favor in 
schools of business administration, and it has been extended in some 
institutions to cuniculuma in architecture, scienoe, education, home 
economics, the arts and sciences, and other fields. 

Although the majority of cooperative education programs lead 
to the bachelor's degree, there has also been a considerable develop- 
ment of the plan in technical institutes offering nondegree oourses, 
especially in engineering and technical fields. Some of the non- 
degree programs are among the oldest and largest in the country. 
In these institutions the fundamental principles of the cooperative 


plan apply much as they do in the degree g r a nting institutions, 
although there is leas opportunity for the extension of the plan into 
administrative and managerial positions. Information about co- 
operative education in technical institutes is included in appropriate 
sections of this bulletin. 

The cooperative plan has also found limited application in junior 
oolleges, but does not constitute an important part of the offerings of 
these institutions. It has seemed best to oonfine this studio the 
degree-granting institutions and the technical institutes. * - 

At least two of the institutions conducting cooperative programs 
extended them to the level of the masters degree. In contrast 
with programs offered by most institutions, in which any interested 
employer offering jobs having educational value may cooperate, the 


cooperative training in thaae two institution# is limited to the em- 
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ployees of certain selected companies, which pay a fee to the college 
for the privilege of participating. 

In general, it is more difficult to extend the cooperative pngr um 
imo the level of graduate study, at least on the “two-man team” 
basis, because of the highly specialized and individualized nature of 
the research projects pursued by most graduate students as a part 
of tfceir programs. Some institutions have perfected arrangements 
whereby young engineers may do graduate study in the institution 
while employed either full time or part time, under the joint super- 
vision of an older engineer in the cooperating company a staff 
member of the institution/ Such arrangements call for a high degree 
of cooperation between the institution and employers, but do not 
constitute programs of cooperative education as defined for the 
purposes of this bulletin. 


v 








Origin and Development 
o£ the Cooperative Plan 


Herman SCHNEIDER, the originator of the cooperative plan of 
education, entered on his teaching career after several years of prac- 
tical engineering experience following graduation from Lehigh Uni- 
versity, and after having largely earned his own way throughout his 
life. He believed that programs for training engineers as conducted 
in the colleges of the period were inadequate. Principles, he thought, 
might be studied in the abstract, but their applications should be pre- 
sented insofar as possible by means of concrete direct observation or 
experience if students were to be effective in rendering to industry the 
services for which they were being prepared. 


EARLY CONCEPTS 

From a study of case records of Lehigh graduates, Schneider found 
that most of those who had shown marked engineering ability soon 
after completing their college courses had either worked while attend- 
ing college, worked during vacations, or stayed out of college a se- 
mester or a year in order to earn money to continue their eduoation. 
This led him directly to the idea that the engineering student, instead 
of waiting until completion of his college course to enter industrial 
employment, might start such employment on a part-time basis while 
still in college and make the work a recognized part of his educational 
program. He visualized a new kind of institution which would offer 
a combined theoretical and practical training designed to give the 
student a foundation in the basic principles of science, the ability to. 
use these principles in practice, an understanding of engineering in 
general as well as of one special department, a working knowledge of 
business forms and processes, and a knowledge of men as well as of 
matter. 

PLANNING THE CINCINNATI PROGRAM 

In 1903 Schneider joined the staff of the University of Cincinnati 
as assistant professor of civil engineering. He immediately began 
trying to interest industrial executives of the city and the officials of 
the university in his proposed plan of engineering -training. The en- 
rollment of the engineering school was then 97, as compared with 431 
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in liberal arts. Cincinnati at that time was rapidly developing as an 
industrial center, and the Cincinnati manufacturers, like industrial 
leaders in other parts of the country, recognized the lack of practical 
knowledge in the engineering graduates who came to them for em- 
ployment. Many of them believed that it was time f*rthe colleges 
to do something about this deficiency. 

Professor Schneider proposed that industry itself should do some- 
thing about it — or at least that industry should work with the college 
to provide a more practical method for training engineers. An ex- 
panding industry, lie pointed out, would need a growing supply of 
engineers, supervisors, and administrators. He argued that the fun- 
damental theory taught these men by the college would mean more to 
them if they could study the use of that theory in industrial practice, 
beginning with elementary processes and continuing to the most ad- 
vanced applications. Thus industrial experience and book knowledge 
would help each other, and students would progress more rapidly in 
both work and study and would acquire ,a sound, realistic basis for an 
engineering^career. He cited specific problems to individual manu- 
facturers to suggest the possibilities of effective teamwork between 
college and the manufacturer. 

Schneider got support for this view from an impressive number of 
manufacturers, and succeeded in "selling” his new idea to a friendly 
but skeptical faculty. By January 1006 the university's board* of 
directors was ready to begin drafting plans for the new program. 

The first students under the cooperative system, in September 1906, 
started work on the basis of a simple agreement by which they were 
admitted to the plants of the companies concerned for practical in- 
struction and to the classes of the University of Cin cinna ti for the- 
oretical instruction. The student agreed to abide by the rules of both 
the industry and the university, and the student’s father agreed to 
be responsible for the faithful f ulfillm ent. of the agreement. Even 
this simplified agreement was soon dropped in favor of a more in- 
formal and more elastic understanding between the parties concerned. 

THE PROGRAM DEVELOPS 

The. first group of co-ops contained 6 pairs of mechanical engineer- 
ing students, 6 pairs of electrical engineers, and 3, dtamW l students, 

1 chemical student having no alternate. These young men attended 
college ever^ other week while their alternates were at work. (The 
job of the student who had no alternate remained vacant while he 
was in college.) Classwork was repeated by the instructors so that * 
section 2 would receive the same assignments that had been given 
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during the previous week to. Motion 1. Continuity and smooth alter- 
nation m the shop work were made possible by Dean Schneider's 
supervision, including Sunday conferences with students unable to 
see him at other times, and by evening or Sunday conferences be- 
tween paired students who were to change plaoes for the coming week. 
The shop work was arranged to provide a gradation from simple 
tasks to more complex ones involving greater responsibility, and for 
rotation of jobs to insure variety of experience. 

In 1919 a cooperative curriculum in oommeroe was established at 
the University of Cincinnati, the first addition to the engineering 
cumculuma which the university had been operating on the cooper- 
ative plan. The enrollment in the cooperative engineering curriculum 
had risen at that time to 780 students who were working in 135 dif- 
ferent firms. In 1920 the regular 4-year cumculuma in engineering 
were abandoned, and since that time the entire sohool of engineering 
has operated exclusively on the cooperative p\ux 

OTHER INSTITUTIONS ADOPT COOPERATIVE PROGRAMS 


Table I on page 7 lists 35 institutions which during the academic 
year 1953-64 reported active co-op programs leading to degrees 
Three of these were established by 1910 or earlier, 6 during the yean 
1911 to 1920, 6 in the period 1921 to 1930, 4 during 1931 to 1940 
10 in the yean 1941 to 1950, and 6 since 1950. One of these disoon- 

Unued operations for the period 1930 to 1952, and 6 discontinued 
during World War H. 

Nineteen other institutions which established degree co-op pro- 
grams at various times from 1919 to 1962 have subsequently discon- 
tinued them. • 


Table II on page 8 lists 8 institutions known to be ™Mupting 
nondegree oo-op programs during the acadamio year 1963-64. One 
of these programs was established in 1912, 3 othhra prior to 1935 
and 4 since World War II. ’ 

Four other institutions which established nondegree oo-op programs 
have subsequently discontinued them. 

Thus a total of 66 institutions have established oo-op programs 
smoe the inauguration of the original program in 1906. Of this 

number 64 ware programs landing to degress, and 12 wen nondegree 
programs. 


Forty-three programs were active during the academic 
64, of which 36 lead to degress 8 do not. 


year 1963- 
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TobU II. — Status of cooparativ* programs not loading to dsqrsso, 1883-64 
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Cooperative 
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offered 

students 
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Num- 
ber of 

Institution «w- 
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1962-63 


gram 

started 

Engi- 

neer- 

Non- 

angi* 

Engi- 

neer- 

Non- 

engi- 

Engi- 

neer- 

Non- 

engi- 

ooop- 

«* 6 g 

firms 
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neer- 

ini 

ing 

neer* 

log 

ing 

neer- 
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\ * 

9 

1 

4 

A 

• 

1 

6 

1 

OftEfnJ Motor* Institute, Flint, Mich 

Broome County Technical Institute. Bins* 
hem ton, N. Y 

1924 

0 

1 

0 

436 

0 

179 

1 366 

1947 

4 

o 

228 

o 

62 
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Rjie County Technical Institute, Buffalo, 
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1947 

5 

1 

3 

678 

0 

67 

769 

1 77 


143 

71 

New Ywi City (Community Colic** of Ap- 
plied Arts and Sciences, Brooklyn, N. Y. 

1947 

0 

Ilf 

0 

At 

190 

Rochester Institute of Technology* Rocbee- 






ter, N. Y 

* 1912 

8 

2 

325 

191 

kb 



Westchester Community College, White 



t* 


69 

Plains, N. Y 

1947 

4 

3 

331 

216 

160 

0 

100 

23 

(») 

0 

90 

00 

in 

Ohio Mechanics Institute, Cincinnati, Ohio. 

« 1933 

4 

0 

Wyomiesing Polytechnic Institute, Wyo- 
miesing. Pa 

1927 

1 

o 

136 

o 

23 

n 






10 

Total 


21 

10 

1,810 

1 , 612 

443 

an 
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— r 


1 General Motors dealerships. 

1 Program suspended 1918 to 1922. 

* First certificates will be granted in 1964. 

4 Procram suspended during World War II. 

STATUS OF THE PROGRAM, 1983^84 

Tables I and II set forth certain data concerning the cooperative 
programs which were in operation during the academic year 1953-54, 
Table I giving data for programs leading to degrees and table II 
containing similar data for programs which do not lead to degrees. 

In column 2 of eaoh table is noted the year in which the program 
was started in each institution, -with footnotes indicating that some 
programs were suspended during certain periods since that date. 

Columns 3 and 4 in each table set forth the number of different 
curriculum8 or courses offered in the various fields of engineering and 
in nonengineering fields by each institution. These are tabulated in 
detail in tables III and IV. 

Thirty-two institutions offered engineering degree curriculums and 
14 institutions offered nonengineering degree curriculums (see table I). 
Twenty institutions offered cooperative degree curriculums only in 
one or more subdivisions of the field of engineering, 3 institutions 
offered such curriculums only in nonengineering fields, and 1 1 institu- 
tions offered both engineering and nonengineering curriculums on the 
cooperative plan. 

In table II it will be seen that 6 institutions offered nondegree 
engineering courses and that 5 institutions offered nonengineering 
nondegree courses. Three institutions offered cooperative nondegree 
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curriculums only in one or more subdivisions of the field of engineer- 
ing, 2 institutions offered such curriculums only in nonengineering 
fields, and 3 institutions offered both engineering and nonengineering 
nondegree ooursee. 

In oolumns 5 and 6 in both tables are listed the numbers of students 
enrolled in cooperative programs in the various institutions, sub- 
divided into engineering and nonengineering. Enrollment in co- 
operative institutions, as presented in this study, represents the 
total number of students enrolled in cooperative programs, including 
those students who are still in the '‘residence t*rm” of tfieir respective 
institutions, which in most college programs is one full academic 
year or longer. The figures for the degree programs therefore do not 
represent the number of students who are assigned to cooperative 
jobs during the year. They do, however, represent the number of 
students who expected to complete their college education in this 
type of program. 

Columns 7 and 8 in each table set forth the number of degrees or 
cert ifi c a tes issued to cooperative studenth during the academic year 

1952- 53, subdivided into engineering and nonengineering. The total 
number of engineering degrees granted to cooperative students 
constitutes 30 percent of the total undergraduate engineering degrees 
conferred by the institutions included in this table, while the non- 
engineering degrees constitute 3 percent of nonengineering degrees 
conferred by these institutions. Similar comparisons for the non- 
degree institutions are not. available, but nearly all these institutions 
operate exclusively on the cooperative plan (see table VI). 

Column 9 in each table sets forth the number of industrial con- 
cerns or governmental agencies which gave employment to coopera- 
tive students in each of the institutions during the academic year 

1953- 54. The general average for the entire group of degree-granting 

institutions is one firm for each 5.4 co-op students. Similar ratios 
were: For the year 1928-29 an average of one firm to each 0.2 cooper- 
ative students, for the year 1938-39 an average of one firm to 
cooperative students, and during the year 1948-49 an average of one 
firm to each 4.9 cooperative students. 

Corresponding figures for the nondegree programs are: 1928-29, 
one employer to 3.2 co-op students; 1938-39, one to 4.0; 1948-49' 
one t*o 3.8; 1953-54, one to 4.3. 
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Table IV Nond* 0TM oouratt off«r*d In coop*raUr« pr og ro mi, 1953-64 


Institution 

Enonruftixo 

NOKKYOpTKUnro 
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tl 
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OtMrt) Motors Institute,, FTtnt, Mich 
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Broom* Count? Technical Instituta, Blog 

btmlof), N Y 

Erie County Technical InsUluta, Buffalo, 

N.Y 
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i 
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X 
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X 







X 




X 

I 

I 



Now York City Community Octet* of Aek 
pted Art* tad BcMoota, Brooklyn. N. Y . 





X 

X 

X 

X 

RoeheMr Institute of Toohookify, hooho* 



X 

X 

X 

X 

I 

X 

X 

X 

X 

X 




WmtchmUr Community Octets Whit* 
Pklwi, N Y 


X 

X 

— 

X 

X 
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Ohio Moobaotai InetituU, CtnatnnaU, Ohio 
Wyo^Urti^J^oiyUchnk*J InslltuU, 

.... 










Number of tnttitutkms offering each 
oourve 













1 

1 

4 

1 

S 

4 

1 

• 

1 

1 

1 

I 

1 



Table III is a detailed tabulation showing for each institution 
the curriculums leading to degrees offered in cooperative education 
programs during 1953-54. Sixteen different engineering curriculums 
and 17 different nonengineering curriculums were offered in the 35 
institutions which conducted cooperative programs leading to the 
baccalaureate degree. As might be expected from their close rela- 
tionship to manufacturing processes, the fields of mechanical and 
electrical engineering led in the number of engineering curriculums 
offered on the cooperative basis, followed in order by civil, chemical^' 
industrial, aeronautical, metallurgical, architectural, and engineering 
physics, and the remaining classifications with fewer than three 
curriculums each. 

In the nonengineering fields the curriculum offered the moat fre- 
quently is in business administration, although the combined fields 
of chemistry, physics, and science exceed it in number of offerings. 
These are followed in turn by curriculums in arts, «*hicat»QT), and home 
economics, and the remaining classifications with fewer than three 
curriculums each. 
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A similar tabulation of cooperative courses wjiich do not lead to 
degrees is shown in table TV. Electrical and mechanical technology 
are the most frequently offered courses, followed closely by chemical 
technology. Building construction is the only other course offered by 
as many as 3 institutions. 

In. the nonengui coring field the only courses offered by as many 
as 3 institutions are in food service administration and retailing and 
management. The other courses are offered by only one institutiqn 
each. 


Philosophy and 
Objectives of 
Cooperative Education 


4 


IN THE EA1JLY DAYS of the cooperative program, Dean Schneider 
visited the students at their work, talked with their employers, in- 
spected the educational material connected with the work of each 
student, noted his progress, and offered suggestions which mig ht help 
him to get more out of his experiences. Later he assigned these duties 
to “coordinators,” whose duties and qualifications will be' discussed 
in detail on pages 32 and 33. 


EARLY EXPERIENCES 

The co-op student’s direct cdntact with machinery had an educa- 
tional value which Dean Schneider considered important. A student 
could learn about a piece of equipment from a textbook. He could 
inspect it and observe its operation in a school shop. But the tool 
that he operated in an industrial plant was not an isolated piece of 
shop equipment or a working model. It was a unit of manufacturing 
equipment, and its operation was a phase of production. The ma- 
chine in industrial use suggested to an inquiring mind many technical 
and economic questions, which the student brought back to oollege 
as a part of his. 'Stork report.” 

The work reports were discussed in classes conducted by the co- 
ordinator, whose special task was to aid the students in getting the 
maximum educational value from their industrial experiences. Other 
students picked up ideas during this discussion and asked questions 
of their own drawn, from other and perhaps different industrial 
experfipoes. Complete answers to some of the questions migh t, have 
to M®t the student’s further observation in industry or his study of 
advanced courses , in college. However, the questions served to 
arouse the student’s curiosity, to direct his thinking along profitable 
lines, and to definitely motivate his later study. 

There were also human interest aspects to the co-op’s outside 
contacts which could not be reduced so readily to questions and 
answers, but which had no less appeal to his curiosity th<m the more 
strictly technical problems. To meet and work with men under 
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varied and unpredictable conditions, to get along with them, learn 
from them, to respect them, and to command their respect, these were 
more than incidental phases of the oo-op training, even though they 
may have been considered byproducts of his practical work. 

The faculty found that to conduct' this kind of program was not 
easy. Members of the teaching staff needed to get together to keep 
up with new developments in the cooperative program and to com- 
pare notes on the class work done by the alternating group# of stu- 
dents. Faculty meetings were held regularly and frequently. The 
necessity, for maintaining balance and sequence for the two sections 
of students emphasized the importance of keeping prerequisites and 
advanced subjects border. Attention was also paid to the avoid- 
ance of duplications and omissions, to the elimination of purely de- 
scriptive material, and to a concentration upon fundamental sub- 
jects. The faculty thus conducted a sort of continuous self-survey, 
in which the dean took an extremely active part, being particularly 
interested in specific problems of instruction and in general teaching 
effectiveness. 

“ATTAINABLE OBJECTIVES” OUTLINED 

About 1012 Dean Schneider -and his oolleagues attempted to 
appraise the results obtained from the “outside" work of the cooper- 
ative students. Assuming that the operation of the scheme was 
moderately efficient, the dean and his colleagues ou tline d a number of 
advantages (17)* which they thought might be classed as “attainable , 
objectives." These are briefly outlined in succeeding paragraphs. 

Adven in g— to tho Student 

The student's industrial experiences help him to participate intel- 
ligently in the shaping of his education in many ways, such as: 

(a) The practical test of his inclinations and adaptability help him to 
decide on a suitable type of work. 

(b) .He is stimulated to m a ke original investigations and to learn the 

practical applications of the theories he is studying in ooUege. w 

(®) His first-hand oontaote with other employees and with problems of 
labor management increase his understanding of this human factors in 
industry. 

(d) Industrial discipline helps him to form good work habits and to 
acquire a feeling of self-relianoe and a sense of responsibility. 

(«) He has an opportunity for partial or perhaps total self-support, and 
can com m a n d a better salary upon graduation than can the “regular" 
student. 

• Tbs noabsn la pWMthMS war to artiste, boohs, or p«p«i Med la thftatetod iSkwa 
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Advantage to tho Cooperating Firm 

The cooperating firm benefit* in several ways, among which are 
the following: * 

(a) Curefull j selected employees are trained in company organisation and 
procedure* whfle securing a technical education, without the t xpm w to the 
% firm of maintaining a training school. 

- Q>) Experience show* that many of these employees remain with the 

employing firm after graduation, and that they are qualified to fill important 
key positions. 

.(c) The exchange of ideas among students, coordinators, and supervisors 
leads naturally to the university beooming interested In the problems of 
industry, and ultimately to its becoming a center for basic research In these 
problems. 

Advantages to the College 

In addition to the larger service which the cooperative school 
renders to its students and the employing industries, there are ad* 
vantages within the school itself, among which the following are 
outstanding: 

(a) The double test of academic fitness and industrial suitability speeds 
up the process of elimination of unqualified students. 

(b) The Industrial contacts of the students permit the of 

much descriptive technical matter from oouiaea, allowing correspondingly 
greeter emphasis to be plaoed on fundamental principles. 

(c) The availability of industrial equipment enables the university to 
reduce its expenditures for eehool shops and Illustrative modata 

(d) The alternating periods of shop and college permit a fuller use of 
the university plant, since many moss students osn be eooommodsted 
when only parkaf them are in oollege at one tlmm. 

(«) Through its intimate relationship with industry the university finds 
not only a h um a ni si n g influence, but also a perpetual stimulus to research 
in the basic principles of science. 

••THE COOPERATIVE SYSTEM— A M ANIFESTO ” 


The basic principles of the cooperative system of edu cat i on as 
formulated by Dean Schneider and his colleagues still prevail. Modi- 
fications in details of administering the program have been 
through the yean, and the basic principles have been elaborated, but 
essentially they have not been changed. 

In 1946 the Division of Cooperative Engineering Education of th e 
American Society for Engineering Education (at that time the Society 
for the Promotion of Engineering Education) adopted as the official 
statement of policy for the division and forthe cooperative institutions 
holding membership in the society, a report entitled “The Cooperative 
System— A Manifesto” (I). 

The manifesto sets forth the belief that “the cooperative oollege is 
not distinct from others as far as its ultimate purposes are concer n ed 
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Both cooperative and nonoooperative colleges seek identical ultimate 
educational aims.” It declares that the cooperative oolleges of 
engineering aocept and fully subscribe to the aim* get forth in the 
report of the A. S. E. E. Committee on Aims and Scope of Engineering 
Curricula (11) in 1940, and repeated by the Society's Committee on 
Engineering Education After the War, in 1944 (12). Theee reports 
both of which were officially adopted by the society, listed the basic 
scientific-technical 1 and humanistic-social aims of engineering 
education. 

The manifesto then discusses at some length five additional auxiliary 
purposes ‘which are peculiar, or at least especially appropriate to 
the cooperative institutions, and which serve as means to the ultimate 
ends of engineering education. • * * These do not and could not 
possibly include all the particular aims of all the cooperative col- 
leges. * • • [but] only those which are oommon tothe cooperative 
schools and upon which they can and do agree/ 1 

1., To Impart first hand an actual knowledge of and experience with the 
execution in Industry of engineering designs, projeota and developments. 

2. To Impart understanding of and familiarity with the problems and view- 
point* of working man and woman* 

3. To aarist students, by direct and personal experience in industry, to test 
their aptitude for engineering careen. 

4. To enable engineering students to adjust themselves to engineering em- 
ployments by gradual and iaay transition tram academic pursuits and 
mods of life to the requirements and oondltiooe of Industry. 

®* 0tb * rwk# **•*"*• rtudants especially and directly for the 

•mnlnktrative and operating functions which. ftp a greater or lose degree, 
ehter into most engineering 


The 8. P. E. B. Report of the Investigation of Ebiginaaring Educa- 
tion (29, 80) pointed out some of the deficiencies “necessarily inherent 
in engineering training because materials, forces, dimensions and 
quantitative methods are the objective of engfaa«ri«w work.” The 
report oontinued: 


_ . - ««*e«tsd In co ll ege; they een possibly be 

l by dally work and oontaet with men. machines and structures. 

. obTloa- y <*0“ *“* provide complete executive 

training, but H does afford an opportunity for intimate work with men and 
witt the Mil, of opportunity which the average continuous 

"* ■" “ ‘ oaaoot easily obtain until after graduation and whioh 

“ became after graduation the attraction of 

for the sdmlnietiatlve and ope r atia g rids of industry. This, 

i* m W - fi - a. MM . la mam * 1 - 

i whieh Is indicated most 









Administrative 
and Operating 
Requirements 


CERTAIN MINIMUM CONDITIONS of operation and adminis- 
tration must be fulfilled by the cooperative oollege if the objectives 
of the co-op plan are to be fully realized. 


SUPPORT OF INSTITUTIONAL ADMINISTRATION 

It is essential to the success of a cooperative program that the 
' administrative and teaching staffs of the institution endorse and 
support the plan and those responsible for its administration. The 
operation of the plan affects not merely the academic departments, 
but the personnel offices, the business offioes, the extracurricular 
undertakings, the registrar or reoorder, and even the athletio offioes. 
•Hence, nothing less than the authority and the influence of the 
highest officers of the institution will fully sustain the plan. , 

The support of the highest officers is especially important if the 
institution operates only part of its program cooperatively, in which 
case the cooperative plan must be closely integrated with the basic 
curriculums and program of the institution, and should not be consid- 
ered as being on a different level from the school's full time program. 
This integration must be recognised and endorsed by all oonoemed, 
faculty, students, and employers. 

Some institutions have found it useful to organise a cooperative 
work committee consisting of representatives of the administration, 
the degree-granting departments, and the coordination department 
to serve in an advisory capacity to the coordinators in establishing 
polioies, in evaluating cooperative jobs for their educational value, 
in selecting students for their respective jobs, and in evaluating stu- 
dent experiences. 


Everyone connected with the oo-op program, faculty members, 
students, and employers alike, must be thoroughly familiar with the 
basic ooncepts and objectives of the cooperative system and con- 
stantly on the alert to seek their attainment. The most important of 
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these concepts is that educational and training values must be the 
paramount considerations in the placement of students. Ear ning * 
convenience of location or transportation, working conditions, and 
personal preferences of the student must yield to educational advan- 
tages if these advantages cannot otherwise be achieved. • 

Each job much yield educational values, must fit the student's 
field of study, vocational aims, capacities, interests, and person- 
ality, and must supplement and vitalise his theoretical instruction. 
There must also be a proper sequence of jobs, designed to constitute 
a steady progression from subordinate tasks, directly in contact with 
labor and raw materials of production, into positions of responsibility 
in m a n ag em ent, design, accounting, or some other phase of industry, 
in which a complicated process is seen as a whole. 

Care should be t a ken not to deny consideration of industrial assign- ' * 
ments merely because they seem to duplicate experience which the 
student can acquire on the campus. An assignment to an industrial 
laboratory may have no more educative value than the student could 
gain equally wall on the campus. Even if it does not, a factory as- 
signment may do more to fulfill the larger purpose of the cooperative 
plan. He may learn as much science and technique as on the campus, 
and at the same time learn something about organization, operations, 
human relations, and responsibilities which characterize the success- 
ful industry, and which are difficult to portray properly on the campus. 

Above all, the student must be inspired to make the most of his 
work experiences, to gain not only technical knowledge, but 
social and eoonomic knowledge which will tend to him a more 
valuable and more capable citizen than he would be without it. 

RESPONSIBILITIES OF EMPLOYERS 

It is essential that the executives and supervisory personnel of 
cooperating firms understand and endorse, the basic objectives of the 
cooperative system aa an educational program. On the one hand, 
there must be no exploitation of the student by the employer, who 
must not sacrifice educa t io n al purposes^ of cooperative employment to 
hia immediate employment needs. On the other hand, the student 
must meet all employment requirements and should not be in any 
way privileged, nor should he expect to be. 

Obviously, the employer must derive some advantages from par- 
ticipation in the plan, but he should look to the long-term, rather 
than the imme d i ate benefits. Bather than regarding the program 
merely as * meant of esta bl i shin g a rich source of future teohnioal 
personnel, the industrialist might well take the broader view that aQ 
industry, including his own, wffi be improved if the general usefulness 
of graduate engineers can he increased. 
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SUPERVISION OF EMPLOYMENT 

One of the ipoet important tasks of those in charge of cooperative 
programs is the establishment and maintenance of adequate controls 
to insure that the responsibilities of the employer are recognised and 
accepted as administrative policies and that these policies are property 
implemented by the operating personnel to whom the co-op student 
is immediately responsible. This requires that the employment expe- 
riences of oo-op students be as closely supervised as their academic 
work. The college must maintain a well-organised service to oounsel 
these students concerning their employment relations as well ss their 
academic progress and difficulties. This service should be competent, 
sympathetic, and convenient to the students. It should include: 

1. Frequent check, preferably personal, with each student’s employer end, 
if ne c es sa ry, with the student’s Immedlsts supervisor. 

3. Regular conference with the student conoeming progress, employment 
conditions, and character of hie duties. 

3. Thorough employment reports and records, including name of employer, 
type of work, caliber of performance, boars completed, wages earned, 
difficulties experienced and solved, and other significant data. 

Adjustment must be made for cycles of industrial booms and de- 
pressions — always a major problem in the administration of a coop- 
erative plan. The following have been suggested by coordinators as 
useful adjustment devices: 

1. Rendering to the employer such effective esrvtee that he will wish to 
maintain student employment at full strength during dull periods. 

3. Limiting oo-op enrollments during periods of peak production, to avoid 
the dlmi— 1 from Jobe of many students With the first slight business 
depression. 

3. Placing as many studeuts ae possfbla in long-establfahed and stable types 
of industry In which employment fluctuation is not severe. 

1 Reducing the employment hours of all students rather than laying off a 
few while the remainder continue fully employed. 

5. Spreading employment at all times over as many employers as pomfble, 
consistent with efficient sup ervi s ion by eottoge officials, 

6. Inducing employers during dull periods to undertake spewlil, tong -ter m 
development projects in whieh students can be advaatageeuriy esgapd, 

7. Allowing limited cooperative work credit ( n o n academic) for dftigsnt and 
intelligent efforts on the part of the unemployed etudeol to find work on 

. hie own inftlatfve. 

8. Searehiag aggressively for erapioytaent openings. 

Granted the cooperation of tha employs* and the endoraamant sad" 
support of the college administration, employment programs can ba ; ^.^ 
arranged go that ea oh student will obtain the maximum beoeft 1. 
poffiflda with typ ed to Ms tndhrtdusl s hj aefi iv . 



St .1 


Patterns of 
Organization and 
Administration 


It HAS BEEN one of the cardinal principles in thd development of 
American education that each institution ■Hall organize its work in 
the light of its own peculiar circumstances of location, support, 
clientele. In oonformity with this tradition, the cooperative pro- 
grams in the various institutions, while exhibiting the same basic 
philosophy, objectives, and operating requirements, have developed 
with many diffefonoes in details of organisation and administration. 

An attempt will be made to present the essential elements in the 
various types of programs now in effect, and to synthesize them into 
a representative pattern of the organisational and administrative plans 
now in use for the oonduct of cooperative educational programs. 
Complete details reguding individual programs may be found in 
catalogs and descriptive booklets which are published by the coop- 
erative colleges. 


ADMINISTRATIVE PATTERNS s 

Table V outlines the administrative patterns of the 35 institutions 
which in 1953-64 granted degrees for the completion of oooperative 
programs. Table VI gives similar information for the 8 institutions 
which conducted oooperative courses not leading to degrees. Hie 
two tables will be discussed together. 

In both tables the notation (Oo-op) after the name of an institution 
indicates that its instruction is offered exclusively on the oooperative 
plan. The notation (Both) means that both the oooperative th* 
regular plans are used, 

Table V shows that 9 degree-granting institutions operate exclu- 
sively on the oooperative plan, while 26 institutions oonduct the coop- 
erative plan and ths regular plan skis by aids. In a few of these 
institutions there is a mall difference between the academio work 

required of oooperative students and that required of regular students, 

the difference c on s i s tin g of amusing the oooperative student from a 
amount of laboratory work which the regular students are 
refusM to CKIt 
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Table VI. Administrative pattern* in cooperative education programi not 

leading to degrees ' 



Table VI shows that among the non-degree-granting institutions 7 
afe organized exclusively on the cooperative plan, while one maintains 
<» both cooperative and regular courses. 

The original cooperative program established by Dean Schneider 
provided weekly alternation between Academic and work periods 
throughout the 6 years required for graduation. There has been a 
general tendency through the years to increase the length of the 
periods of alternation, until at the present time the majority of coop- 
erative institutions operate on a period of alternation of approximately 
3 months. 

The seasonal needs of the industries being served may influence 
the operating schedule of the institution. It is generally found ad- 
visable to provide a reasonably oonstant supply of co-op students 
throughout the year rather than to concentrate them in the summer 
when they will be in direct competition with the students in non- 
cooperative institutions. M 

Coluinn 2 in tables V and VI indicates the variations in the oper- 
ating schedules of oooperative institutions, as to both the academic 
and industrial phases of the program. 

ACADEMIC CALENDAR 

Among the 9 degree-granting institutions which offer curriculums 
exclusively on the oooperative plan, none operate on the semester 

SttSfiS — M S 
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plan, 4 on the quarter plan, and 5 on some other basis. Of the 28 
institutions which conduct both co-op and regular engineering cur- 
riculums, 9 operate on the semester plan, 10 on the quarter plan, and 
7 on some other plan. Among the non-degree-granting institutions, 
1 operates on the semester plan, 4 on the quarter plan, and 3 on some 
other plan. 

LENGTH OF WORK PERIODS 

If the institution is not operating exclusively on the co-op plan, 
the periods of co-op alternation are generally fitted into the regular 
academic schedule in the interests of simplicity of administration and 
minimum costs w 

There is a wide variation in the length of work periods, shown 
in column 2 of tables V and VI, from a half day to a semester. It 
should be noted that in addition to the periods of alternation as 
shown in the table many institutions will, upon request of the em- 
ployer, make provisions for "double periods'* for individual students, 
allowing them to retain a job in industry for twice the stated period. 

The distances between the institution and cooperating industries 
may affect the desirable periods of alternation. In general a longer 
work penod will increase tbe'distance co-op students can advanta- 
geously travel to jobs. Too long a period may adversely affect the 
student’s academic work. 

Institutions choosing the shorter periods of alternation' generally 
do so with s view to minimizing the effects of discontinuity of in- 
struction. They feel that the student is better able to take up class- 
work at the point where he left off at the end of a previous college 
period if his period in industry is relatively abort. 

The longer period is frequently chosen to permit co-op students to 
complete certain subjects or major divisions of subjects during a 
single period in college, and to allow them greater opportunity to 
participate in campus activities. The longer period also has ad- 
vantages to industry, since it requires legB frequent changes in per- 
sonnel, and thereby reduces training expense and overhead costs. 

The advantage of the quarter plan for the cooperative institution is 
obvious, since it permits splitting the 'calendar year into four equal or 
nearly equal periods plus a short vacation period, and permits the 
institution to have only about half of its upper cl ass students in classes 
at any one time. It also results in the two members of a team having 
the same length of industrial period, and thereby provides greater 
uniformity of working conditions in industry. 

A good case can be made for a schedule basedon three terms during 
the year, which permits synchronization with a semester plan of 
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operation in case the institution is not operating exclusively on the 
cooperative plan. For example, at Cornell University the regular 
engineering curriculum* leading to bachelor's degrees consist of 5 
years or 10 semesters. The co-op students follow the same curricu- 
luniB as the regular students, and in addition complete three industrial 
periods of approximately 4 months each following the completion of 
their second academic year, utilizing the periods which for the regular 
students are set aside for vacations. An ingenious plan of scheduling 
(30) enables the institution to offer during these periods only the 
subjects regularly scheduled in semesters 5 and 8 The co-op students 
attend the same classes as regular students during semesters 0, 7, 
9, and 10. 


LENGTH Or CURRICULUMS 

Columns 3 to 8 in table V and columns 3 to 6 in table VI indicate 
for each institution the number of years required for completion of 
its cooperative program, and the actual number of weeks of academic 
and industrial work during each calendar year In column 9 in 
table V and column 7 in table VI is shown the total number of weeks 
of schoel, including examinations, and the total length of^work 
periods, required for the completion of cooperative programs hn each 
institution. 

In 6 of the 35 degree-granting institutions the cooperative cur- 
riculum can be completed in 4 years. In 24 of the institutions 5 
years are required to complete a cooperative curriculum, and 5 in- 
stitutions require more than 5 years. In the non -degree-gran ting 
institutions the time required is 2 years in 6 institutions, 3 years in 1 
institution, and 4 years in 1 institution. 


EXTENT OF COOPERATIVE WORK 

The majority of degree-granting cooperative institutions require 
students to complete the freshman year in the classroom before en- 
tering on cooperative employment. This has many advantages, both 
to the institution and to tho student. It permits a general grounding 
in business and industrial problems as well as in first aid, industrial 
safety, hygiene, health, etc. It serves as an additional screening 
beyond the entrance requirements of the institution and enables the 
officials of the institution to have much greater confidence in the 
student’s ability than they have at the time of his admission. They 
are naturally anxious not to recommend a student for employment 
unless they feel reasonably sure that he is able and willing to "make 
good on the job." Opportunity is given for the student and his 
teachers and coordinators to discover his interests, abilities, and gen- 
eral qualifications, and coordinators are almost unanimous in feeling 
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that they can make placements with much greater satisfaction to all 
concerned after this preliminary period of* classroom attendance. 

Several institutions delay the beginning of cooperative work until 
the student has completed two full academic years of study. This 
provides still greater selectivity and gives the college authorities even 
more assurance that they can make intelligent placement of their 
co-op students. 

In some institutions admission to the cooperative program is open 
only to students who have attained a certain specified grade average 
or class rank during the first year, or the first 2 years, of college. 

Several institutions require students to devote a larger proportion 
of their times to class attendance during the senior year than in 
earlier years. A few schedule no industrial work in the senior year. 

Variations in the amount and distribution of cooperative work re- 
quired in different institutions are set forth in columns 3 to 9 in table 
V and in columns 3 to 7 in table VI. 

COORDINATION • 

By far the most important elements in the organization and ad- 
ministration of the cooperative educational plan are the functions 
performed- by the persons called coordinators. These persons, who 
are members of the school staff* serve as a combination of placement 
bureau, job supervisors, student counselors, labor mediators, sched- 
uling officers, curriculum builders, and teachers. The success or 
failure, of the cooperative plan depends largely upon their intelligence, 
initiative, industry, and ability to inspire students. In the larger 
institutions, especially those which operate entirely on the cooperative 
plan, will be found not merely one coordinator, but a staff of coor- 
dinators, and perhaps even a dean of cooperative education. 

EARLY PROGRAMS OP COORDINATION 

Dean Schneider, in his earliest speaking and writing about the 
cooperative system, even before its inauguration at the University of 
_ Cincinnati, spoke of the traveling coordinator. This person, he antic- 
ipated, would question the students at their work to see if they were 
duly observing details, would point out applications of theory already 
learned or later to be studied, and would collect shop problems for 
the use of classroom instructors. * - , ' 

Dining the early days of the program, coordination wAk carried on 
personally by Dean Schneider, but as the nuiaber of students grew, 
/ he relinquished some of this work and soqpf engaged, ^ full-lime co- 
ordinator, Prof. C. C. Myere. , * ' 
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Max B. Robinson, dean of personnel services at Fenn College, was 
one of the original oo-opt at Oinoinnati, and later served as a “cub” 
coordinator under Professor Myers. Dean Robinson has said (20): 

In those days, It became regular pAstlee to vttt students on job* at ft*, 
quent Intervals and the coordinator was ss familiar with the superintendent, 
foreman or straw boss as Is tbs present-day ooordinator with the chief sa* 
gineer and personnel or training director. Taking 10 or 15 minutes of the 
student's time on the job to stimulate obecswation or explain difficulties was 
not objectionable because it aimed at developing a better m*w for company 
responsibility later on. 

Professor Myeirs wok many notes and developed hundreds of “shop 
problems” illustrating practical applications of mathematics, de- 
scriptive geometry, engineering drawing, physics, chemistry/ me- 
chanics, strength of materials, hydraulics, economics, labor relations, 
and general management. These in turn were assigned either to 
students for solution in coordination class work or to instructors of 
the various couroeg for such use as they saw fit.' 

PROGRAMS OF COORDINATION 


With the increased complexity of modern industry and the great 
variety of work done by cooperative students, it would be 
impossible for any one coordinator to be a specialist in all the types 
of work in which his students are engaged. In **Mitiowij in many 
plante visit* to students on-the-job would be forbidden by the man- 
agement, and even if permitted might the student un pleasa ntly 
conspicuous in the eyes of his oo-workars. The following devices, 
however, are in use in cooperative schools today and have been found 
to be practicable and effective in helping the student to getthe 
greatest educational value from his industrial experience. 

Orientation das *. — A oourse designed to provide general orienta- 
tion to industrial employment has proved helpful in preventing 
embarrassing errors by students. Such a course is usually con- 
ducted for one or more terms or semesters of the freshman year, 
prior to the start of industrial employment. It generally 
instruction in fint aid, safety, industrial hygiene, and other frwbn rtritl 
problems and practices, an understanding of which will help the 
students to perform more smoothly on the job and to gain values 
which otherwise they wi gfct miss. > 

Coordination d*M.—Alter H students have started their co-op 
employment, an occasional meeting of a “coordination rises” gives 
opportunity for the interchange of practical experience, end for 
preparation and stimulation for the next period of. employment.' . 
Oral or written work reports by membera of the else* in 
identification of values received from work experience and present 
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problems for discussion and attempted solution by the group. Oral ' 
reports by students have proved particularly interesting and effeo- 
tive, especially if written outlines are submitted to the instructor in 
advance so that he may be ready with questions and related material. 

Work tyllabus. — A “work syllabus” is an outline of the types of 
experience the student is expected to gain on a particular job, gener- 
ally formulated as a series of questions. The student is expected to 
obtain the answers through direct observation, suggested text mate- 
rial, company catalogs and advertisements, and other sources. The 
answers to these questions might well be checked by the professor 
whose field and background are related most closely to the work of 
the student. 

Work reportt . — The basic principle of cooperative education is 
that a combination of academic study and practical experience will 
produce a better graduate than either one can do alone. It is easy 
to assume that the student will gain the full educational benefits of 
' his practical experiences if he is merely placed on worthwhile jobs. 
The benefit he derives, however, will depend to a large degree on the 
extent of his motivation for exploring the values in his working envi- 
ronment, for evaluating for himself his job experience, and for provid- 
ing the necessary synthesis of classroom theory and industrial praotioe. 

The student's “work report” is probably the most logical ^ 
for this motivation. Coordinators generally agree that some formal 
work report, either oral or written, should be required from ev ery 
student for every cooperative work period, in such form th*t its 
preparation will consume an appreciable amount of the student's 
time and necessitate some careful work. The specifications for th e 
report usually make it necessary for the student to begin organising 
his report early in his work period, to analyse his job, to cultivate the 
habit of dose observation, to extend personal contacts, and generally 
to increase his usefulness and the value of his experience. 

Job supervisors who understand the true purpose of the “work 
report” often cooperate with the student and frequently aak to see 
the finishe d report, which generally indicates interest in the student's 
development much more than it indicates any fear that confidential 
or embarrassing information may be disclosed. « 

It is frequently recommended that the reports from any one stu- 
dent should be varied in type, but that all of s *™** *™ 

to acceptable standards of composition. Some schools require 
submission of written reports to the deportment of ICagiiah for grad- 
ing from the standpoint of organisation and composition.: . Some 
utilise oral reports as exercises in public speaking, In which the Stu- 
dent is ooached< on methods of driivery as well as being graded on 
the organization and technical oarrectnms of his report. , 
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Such reports u hare been briefly described above constitute a 
dynamic part of the process of education and provide information 
and stimulation to the student himself, his fellow students, his 
teachers, employers, and coordinators, especially if teachers are 
enoouraged to uto the reports in classes, personnel conferences, and 
in relations with employers and with other students. * 

Employer evaluation of student . — Another device which has been 
found practicable and effective in helping the co-op student realize 
the fullest educational benefit from his industrial experiences is the 
evaluation of the student by his employer, which is required in one 
form or another by most cooperative colleges. Such evaluations, 
carefully made out by conscientious work supervisors, be of 
tremendous value to students end counselors. Some institution# have 
regular report farms which they request the employer to use. Others 
siiAply ask for informal statements from the student’s immediate 
supervisor. Still others combine the two methods. 

The form of the employer’s report is much less important the 
methods used to interpret to the student lus performance and progress. 
The greatest value of the report lies in the encouragement of work 
supervisors to deal directly with students in giving th«m judgments 
of their work and suggestions for improvement. Such appraisal of 
the student’s oooperative work is so valuable to the student and to 
the college that the coordinator can well afford to devote considerable 
time and energy to personal discussions of students and their work 
with work supervisors. 

Placement of students in co-op employment . — Coordinators generally 
agree that it is desirable for a student, particularly in the early part 
of his course, to secure a variety of jobs to aid him in determining his 
fitness and l i kin g for some particular kind of work, or ae one co- 
ordinator has phrased it, "to find out some of the thingi he doesn’t 
want to do." Many of the more capable a^d fareeeing students, 
however, realise that their education will not 'feease with graduation 
and are anxious to secure employment with companies which have 
well-organised and efficient training programs. From this viewpoint 
they are anxious to get started ss early in their careers ss possible with 
a good company, and to stay with it. 

It is important that for each co-op student a properly graded se- 
quence of jobe be arranged which will parallel his theoretical instruc- 
tion and constitute a steady progression from subordinate fauh into 
positions of^keobnioal or administrative responsibility. Such se- 
quences am indicated an peg* 88 to 3^ 

One critibiMn that has been leveled against the cooperative systei* 
is that the student toast the experience of finding bos own Job, since 
the coordinator places him with a firm. While ft is true that in moat 
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owe* the coordinator doe* place the co-op student, the employer k 
Muefly chosen on the basis of the expressed desires of the studnthhn. 
setf, either for a particular employer or for wqrk in a particular 
industrial or governmental area. In other words, the plaoement is 
generally a cooperative effort of the student and the coordinator to 
find the work for which the student will be best suited, and in which 
he will be happiest. Furthermore, the usual practice in oopp colleges 
is to require the student to fcport to the employer for an interview 
m whichhe must “sell himself* just as any other applicant for work 
must. The employer is at liberty to reject the student and to ask 
for another candidate. However, because of the screening 'done bv 
the coordinator, and the advice and oounsel he gives the oo-op student 
the co-op represents a better-than-average risk for his employer. 

the coordinator 

The college official responsible for the cooperative relations of the 
mstitution and of the students is usually called the “coordinator." 
U» ordinarily has die status of a director or department head, report- 
ing to the dean, but exercising wide discretion in carrying out his 
duties^ In many of the larger institutions there is a staff of coordina- 
tors, who may form a “department of coordination.’* Except in the 
institutions which have only a few co-op students, the coordinators 
will have no other duties. * ■ 

QUALIFICATIONS OT A COORDINATOR r 

llie “Manifesto," (1) lists the following qualifications, “in addition 
to those which are taken for granted in any oollege official ” which the 
successful coordinator of an engineering program ■hnnld possess: 

(1) Engineering education or wide rmflnenrtiig or industrial -iprritinns 

(3) Sympathetic attitude toward student* and joung people. 

® • xperi * no * fionoomlng personnel procedures and 

(4) Vocational Information in tba field* ot engineering and Industry. 

(C) Willi ngneee promptly to solre problems ae they arise, without regard 
to peswnal convenience, offloe hours,' w ork routine, etc. 

W Abiltty to wire problems completely without oompromb* of principle. 

- Indecision, ereaion, or timidity. ^ P ’ 

^ ^ h deaHrfg with students, employers, e»iH 

w ““"a ««■** “» 

(9) More than usual resomoafniaare In 'appraising a complex attention ar d 
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WORKLOAD OF A COORDINATOR. ^ 

A study of the work of coordinators in 17 colleges (5) revealed that 
the number of students placed by one coordinator in one placement 
period Varied from a low of 8 in one institution to a high of 250 in 
another, the average being 59, and the modal figure 50. Among ihe 
institutions which place 100 or more students in each period, the 
average' was A3 students per coordinator, although the modal figure 
was again 50. Nearly all the respondents believed that no coordinator 
should be responsible for more than 100 students, indicating a desire to 
furnish individual attention to. each student and each cooperating 
oompany. 

This study showed that 4 institutions assign the function of ad- 
missions officer to their coordinators, and that 7 put graduate place- 
ment in his office. Of the 17 ooDeges, 10 required some form of 
teaching duties of their coordinators, while 7 did not. The majority 
of the colleges expected their coordinators to assist the publio relations 
office of the institution, ohiefly by making addresses to hi gh schools, 
service organizations, trade associations, and the like. 

Ten colleges reported that their coordinators visit each of their 
students on the job each term; six reported such visits being made v 
every other term, while one reported visits only in case of trouble on 
the job.. However, on trips of more than one day away from the 
campus, in the interest of economy, it seemed to be the general practice 
for one coordinator to make all oompany and cooperative placements 
in an area, regardless of usual coordinator, student, or oompany 
assignment. 

CO-OP JOB SEQUENCES AND STUDENT EARNINGS 

A small number of the larger cooperative institutions were asked 
wjiat kinds of jobs their cooperative students hold in each year of 
each, curriculum, and the kinds of industries in which these students 
work. A combination of the lists prepared by the coordinators in 
two largo institutions in metropolitan centers is presented below, in 
the belief that? it givgs a reasonably representative, although not 
all-inclusive, picture of Up kinds and sequences of jobs held by 
oo-op student*. ;* --V , 


- -il* - T 1 }. f “ 

Sophomore....*..... 

m 

Prejonior or middkr. . 

• .*•>>»' ,(&<■ • ; 

Junior— Motor 


Production operation*, phjateal sad chemical 

. analytical Urtln* 

... SampHng, pbraioal and ohmtcal laboratory 
• • • enmtrnt. tretlnf. orrnttni and mafntaintnt 
1 ' ^ «q^»«J»draftt»i, 

....... Production oootrot, proows MpM'iUon, Ubruy 

.^^fipMagj^.. deveiopoMnA, issMfob, pflot plant 
tyfai '-'tfjARWPiPi io ;f 
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Sophomores 

Pre junior or middler 
Junior 

Senior 

4 

Sophomore 


Prejunior or middler 


Junior. 


Senior. . 


Sophomore 

Prejunior or middler 

Junior 

Senior 


Sophomore 

Prejunior or middler 

Junior 

Senior 


Sophomore: 

Prejunior or middler 

Junior. 

Seniar..i 

0 

Sophomore 

Pre junior or middler 



Civil Engineers 

0 

Chain man, rodman, draftamen, oomputer, in- 
spector. 

I natruinentman, draftsman, computer, inspector. 

Chief of party, instrumentman, inspector, ele- 
mentary design and estimating. 

Dataller, designer, estimator, Inspector, field 

engineer. 

Electrical Engine ese 

Bhop operations, electrical repair and construc- 
tion, assembling, installing, drafting, testing, 
maintenance. \ 

Inspecting, testing, development laboratory, 

production, test, maintenance and repair, 
drafting, estimating, design. 

Diagramming, computing, standardising, esti- 
mating, testing mid development laboratory, 
ass istan t field engineer. 

Detailing, sake quoting and correspondence, 

development, .application, production, design 
engineering. 

Industrial Engineers > 

Production operations, drafting, assembly. 

Inspecting, maintenance, drafting, layout. 

Stock control, ooet study, quality testing. 

Tims and motion and method! study, estimating, 

product engineering. 

Mechanical Engineers 

.Machine tools and/or foundry operations, draft- 
ing, installing,, seaembling, maint en a nc e. 

Inspecting, plant maintenance operations, lay- 
out, drafting, research assistant. 

Laboratory and production totting, detailing, 

stock control, calculations. 

Planning, estimating, standards setting, design, 

production engineering, testing, development 
and research. 

Mstolluiflcal E&^umhi 

..... Inspection, drafting, research assistant. 

Research assistant, production control assistant, 

assistant in development division. 

Inspection, development and research. 

None yet assigned, metallurgical program only S 

yean old. 

Commsrae and En g in ee rin g 

Drifting, production insistent, cost accounting 

tefiineit, 

..... Production sairi stent, cost accounting, time and 
mottoa studies, wage analyses. 
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Junior. Oort *o©ounting, quality control, tatting and 

inspecting. 

Senior Oort accounting, sales, administration, methods 

engineering. 

One of the coordinators furnished similar lists of typical jobs for 
cooperative students in the fields of business administration, retail 
management, and home economics. These lists exhibit s similar 
diversity of expe^ feg pe and a similar progression from simpler to more 
complex jobs, Accompanying increases in responsibility and 
authority. ' ** • 

In the cooperative e ngine ering courses which do not lead to degrees, 
a combination of job lists prepared by coordinators of two large 
institutions indicate thafrthe following types of cooperative jobs are 
being filled by their students: 

CmnacAA: Laboratory aaristant, apprentice technician, dark, tester, 
laboratory technician, assistant metallurgist. 

ELbct^al: Teeter's helper, repairman’s* helper, apprentice dreftai&n, 
produoQonwork, m a chine tool operator, clerk, assemblyman. 

IimusnuL: Machine tool operator, clerk, assembler, instrumentman. 
MscfUtacAL: Clerk, tracer, assistant inspector, machine tool operator, 
laboratory assistant, time study assistant, sheet metal worker, assembler. 

As to the ihdustries served, one coordinator reported that most 
of the industries employing his students are in the medium to large 
category, but that about 40 percent of bis students are working in 
industries employing fewer than 100 people. Two other coordinators 
gave lists of typical industries served, which almost constitute a 
cross section of American industry, Government, and education. 
In the manufacturing field the smaller companies predominate. 

Another coordinator replied “with some 460 firms end every type 
of firm yoii oan imagine, I frankly do not know what to indicate as a 
'typical' job. • • * Since our students are located on jobs through- 
out the eastern half of the United States, there is no 'average' or 
'typical' industry served, no typical job, and the salaries vary greatly 
in different localities, [and in some esses] even in the Ideality." 

It is difficult to quote rates of pay which would have any teal 
si g nifica nc e, ainoe the types of jobs upon which oo-op students are 
employed have such a wide variation. The co-op schools in general 
make no attempt to establish definite rate scales or to oontrol rates — 
other than to make every effort to insure that co-op students are paid 
the rate prevailing in the locality for the class of work on whioh they 
an employed. 

ORGANIZED COOPERATIVE TRAINING PROGRAMS 

Some industrial OcutpaniM and governmental tgaidn which 
employ co-op students have developed well -organised and integrated 
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programs oovering severalyears' work. These programs are de- 
signed to give experience in such a variety of jobs of increasing 
responsibility as will make the students effective and valuable em- 
ployees upon graduation. Three such programs are outlined in 
succeeding paragraphs. 

f'or.a number of yean a midwest machine manufacturing company 
has offered comprehensive training programs for cooperative students 
in me chanic a l , electrical, chemical, and metallurgical engineering, 
|jr business administration. These programs, under the director 
of training, are designed to train young men "to enter the field of 
sales, engineering, service, estimating, advertising, manufacturing, 
and other allied departments." Definite schedules are worked out 
for each student to give him experience in the various departments of 
the company. At the end of each assignment the student is required 
to pass a comprehensive written examination before advancement to 
the next department. The student is eligible for merit raises each 
0 mo nths , and he is scheduled to attend shop dunce each week on 
oompapy time. The senior theses are often selected and completed 
in conjunction with oompany officials. Upon th*suoceeeful comple- 
tion of the training program the student reoeivCa a certificate and is 
eligible for graduate employment with the company. 

A large m a nuf a c turer of electrical and electronic equipment s t art ed 
a co-op engineering program in 1031 with 1 college, and in 10(4 was 
employing oo-op students from 0 colleges situated In 6 States. • A 
committee of key research and engineering personnel inter vi ew each 
student, reviews his qualifications and objectives, and maps out an 
overall program for him to follow until graduation, mrfn/ting diversi- 
fied a ssignments in its research and engineering divisions which 
enable students to gain experience in research, design, development, 
and production of a variety of products for the home, for industry, 
and for the Aimed Forbes. The committee evaluates periodic re- 
port# from the student and his supervisors. 

Students are enabled to work in some of the best-equipped labora- 
tories in the industry, have access to a oomplete technical library, 
and are supervised by experienced engineers and scientiste They 
may be rewarded for patent' disclosures, and may participate hi an 
achievement award program and in profit-sharing and retirement 
plans and in recreational and professional activities. 

Hie Tennessee Valley Authority has uspd the cooperative plan for 
f° m ® yeerrand has developed a comprehensive programmer admin- 
istering it. In each department which employs cooperative students 

; « : • studeaU are employed advi&a- . 

whoap backgrounds correspond to the profcarional fields hi which 
students are enrolled. Advisees aarist the students in relating their 
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work experience to their aoedemio program*, assign professional read- 
ing and determine the aubjeot of a “work report" by each student 
oovaring each work period, and review the report* and discuss them 
with the students. An individual program is prepared for each 
student, uaang regularly classified TVA positions of several levels and 
of varying nature and difficulty of work assignments. After gradua- 
tion TVA “makes every effort to place the graduate in a regular 
position, in aooordanoe with personnel policies." 

INDUSTRIAL SCHOLARSHIPS 

In one institution operating under the cooperative plan there has 
been developed, in oooperation #ith several corporations served by 
the institution, a system of industrial scholarships. A number of 
annual scholarships are in effect, representing corporations which 
# keen long-time employers of cooperative students and graduates. 

Each scholarship carries a stipend for the freshman year, which is 
expected to oover tuition, books, and living expenses for the first year. 
If his fcflholastie reoord for his freshman year is satisfactory the scholar 
will be employed on the usual cooperative basis by the corporation. 
One corporation offers stipends sufficient to cover tuition* for the n- 
maining years of the 5-year curriculum, subject of oourse to satis- 
factory scholastic and industrial records. 

Some of the corporations stipulate that holders of the scholarships 
shall be chosen from sons of employees or from returned veterans who 
ere former employees of the corporation. In every case the appli- 
cant* for scholarship# are further screened with respect to high-school 
records, high-school activities, leveral special ^ 

terviews with oompany and ooUege . 

establishment of these scholarships is a clear indication that 
the corporations oonoemed believe that the cooperative has con- 
siderable value in training persons for their staffs. The idea may 
hold possibilities for other institutions and the oompanies with which 
they have cooperative arrangements. 

TRAVEL OF CO-OP STUDENTS TO JOBS 

While the great majority of cooperative students are employed 
within commuting distance of the college in which they are registered, 
the cooperative institutions have long sinoe passed to be purely local 
institutions, ami some cooperative students travel considerable dis- 
tances to their cooperative jobs. The University of Cincinnati reports 
that their student* “are located on jobs throughout the eastern half 
tdtht UhM StAtea^ Northeastm Ujuvsnity in Boston reports 
Aat thdr operations cover «aB of New. England, New York, New 
Jewey, Pennsylvania, and Washington, D. a One student is cur- 
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rently employed in Michigan. '"Another will go to Texas during his 
next work term. These two are exceptional instances/’ Drexel 
Institute of Technology in Philadelphia reports the average travel of 
cooperative students as 40 miles and the maTimnm travel as 900 miles. 
These instances are probably typical of the longer established coop- 
erative programs. 

In the nondegree programs the travel of the students is lees ex- 
tensive than in the degree programs. One coordinator reports that 
nearly all his students are employed in the city in which the institution 
is located, or within easy commuting distance. Another reports that 
approximately one-third of his students work outside of th^ city, their 
average travel being 150 miles, and their maximum about' 600 miles. 

COSTS OF COOPERATIVE PLAN OF EDUCATION 

No comprehensive and reliable data are available which would 
enable a valid comparison to be made between unit costs under the 
cooperative and regular plans. . 

The proper coordination of the cooperative plan, -which has been 
pointed out as the most important part of the plan, and which calls 
for a high degree of individual attention to students, is admittedly 
expensive. One institution enrolling 3,000 cooperative students re- 
ports a budget for the coordination department of $91,000 per year, 
which does not include additional costs to the academic departments 
and the university as a whole. Another institution enrolling 1,900 
cooperative students reports 14 full-time coordinators and 6 full-time 
secretaries whose entire time is devoted to making and maintaining 
contacts with cooperating firms. 

On the other side of the picture, since only part of the upper class 
students are in class at any one time, the requirements for space, 
equipment, and staff in upper class engineering courses are consider- 
ably less under the cooperative plan than under the regular plan, 

The cooperative plan, with its multiple ahif tings of the students 
from work to classes and vice versa, involves additional administrative 
'expense and indirect costs to the college and to the coopers ting* in- 
dustries. One of the replieeato an opinion poll conducted by the 
American Society for Engineering Education in 1946 read in part: 

Cooperative plan ia good. Industrial concern participating in such a plan 
with a college or university should receive some remuneration for training 
the student during his working period. This cost should be included in the 
tuition fee. \ 

On the other hand, at least three institutions which are currently 
operating cooperative engineering programs, two of which extend to 
the level of the master's degree, require a payment from the coop- 
erating company as a basis for operating the program. 
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>EMIC CREDIT FOR INDUSTRIAL WORK 


The quSCbn is frequently raised as to the possibility and desira- 
bility of granting a certain amount of academic credit for the industrial 
experience of co-op students. The Engineers’ Council for Professional 
Development does not approve such credit, but expects the coopera- 
tive engineering colleges to require the same weight of credit hours in 
their curriculums as do the conventional, noncooperative institutions. 

Among the cooperative institutions opinion is divided on this point. 
All agree that the industrial experiences of the co-op student are of 
great value to him as a future engineer. Many think, however, that 
they should not be substituted for academic experiences, but should 
be added to them. Othere believe that the many months of carefully 
supervised employment included in a well-designed and administered 
co-op program have educational value which should be recognised by 
being assigned academic credit. 

With the wide variety of jobs held by oo-op students, and the 
differences in working conditions and in amount and nature of super- 
vision by the oollegee, a fair evaluation of employment experience in 
terms of academic credit would be extremely difficult. 

If the cooperative oollegee wish credit for the industrial experience 
of co-op students to be recognized by accrediting agencies, it will 
probably be necessary for them to agree upon and submit an accept- 
able norm of comparison to the Engineers' Council for Professional 
Development before the Council will alter its existing position. Pre- 
sumably other accrediting agencies will be guided to a large extent 
by the attitude of the Engineers' Council for Professional Develoo- 
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In PREPARATION for the 1948 annual meeting of the Division 
of Cooperative Engineering Education of the American Society for 
Engineering Education, the members were asked to express their 
preferences among a list of possible topics for consideration at the 
meeting. The topic which led all others in general interest was "The 
Furtherance of Cooperative Relations with Government Depart- , 
meats. " The author of this bulletin presented before the. Division 
a paper (4) on this subject, based on correspondence witlfafid visits 
to cooperative oolleges and upon interviews with Government 

STUDY OF EXISTING PROGRAMS IN Fl^DERAL AGENCIES 

These investigations had disclosed that a number of institutions 
had previously placed co-op students with Federal agencies, but 
usually on a "temporary" basis (not culminating in permanent ap- 
pointments), an arrangement which has not proved attractive^ 
competent students. College officials believed that better results 
might be obtained bot^ for the Government agencies with their needs 
for better trained personnel and for the students themselves, if it 
were possible to. give the students regular appointments and ratings 
under United States Civil Service. • 

A lack of understanding of the possibilities open to Federal agendas 
under existing civil-servioe procedures was found among both college 
officials and governmental personnel. Considerable interest was evi- 
dent in Me cooperative system, but there was a rather widespread 
belief that civil-service regulations, personnel ceilings, and budgetary 
uncertainties make it extremely difficult to set up a cooperative pro- 
gram with a Federal agency. It was evident from investigations 
conducted in Washington, however, that civil-servioe procedures give 
ample opportunity for the establishment of such programs. 
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THE WRIGHT FIELD PROGRAM 

The paper outlined in considerable detail the program described 
by the Cincinnati Regional Office of the Civil Service Commission 
in Announcement No. 6-19 dated June 17, 1946. This announced 
an examination to fill positions as engineer, trainee, for “a combination 
of alternating periods of (o) on-the-job training at Wnght Field, 
Dayton, Ohio, and (b) scholastic training in engineering at a university 
designated by the Air Materiel Command." 

Organisation. This program was organized by the Air Materiel 
Command in cooperation with the Civil Service Commission regional 
office because of the war-incurred shortage of youn g graduate en- 
gineers. The Air Materiel Command officials believed that the co- 
operative program offered an excellent means of developing a future 
source of supply of young engineers who would be familiar with the 
purposes and procedures of the Engineering Division before they 
were assigned aar professional penfennel. They believed it would also 
be a satisfactory way of acco mp l i shing necessary subprofessional work. 

Approved by Cwii Service Commission.— Tbia program had been 
called to the attention of other civil-eervioe regions by the Executive 
Director and Chief Examiner of the Commission in Commission 
Letter No. 46-504. The letter outlined the chief characteristics of 
the program and included the following statement: 

This languace was caret aUj^drawn to establish • plan that would meet 
all requirements, legal and otherwise, for an examination to fill position# in- 
volving such cooperative training arrangements 
Other regions are encouraged to work out similar plan# wfeerever dreirable 
and practicable between Federal establishment# and colleges and universities 
in their regions. In this connection, however, arrangements should be 
worked out so that ail colleges and universities in the area of competition 
which find it feasible to eopperate on an alternate work-studv basis are riven 
an opportunity. 

Similar; ex a mina tions were announced in 1947 and 1948, and an 
examination containing similar provisions for a combination of on- 
the-job training and scholastic training was announced by the Phila- 
delphia Civil Service regional offioe on April 27, 1948 (Announce- 
ment No. 6-14). 

(hdxtanding features.— The following are the outstanding features 
of the Wright Field program. 

1. For yds particular type of trainee program, which makes attendance at 
oouegs a part of the job, the Civil Sendee Commission has found it possible 
mo include definite educational requirements for qualifying for the examina- 

~ F " m * nj of job* this is not portble under section 6 of the 
Veterans' Preference Act of 1W4. ^ 
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2. The educational requirement and the stipulation of a certain specified 
grade in the written examination insure that successful applicants will 
meet the admission requirements of the cooperating institutions. This 
provision eliminates the difficulty which might otherwise arise in seouring 
persons acceptable both to the agency and to the oo liege or university. 

3. The institutions which trainees are to attend are to be selected by the 
employing agenoy, not by the Civil 8ervioe Commission. This makes 
the assignment to the college or university part of the job as set up by 
the employing agenoy, and gets away from the objection that the register 
is not open to all.' As this examination is set up, any citixen of the United 
States can qualify who can pass the examination and who is Willing to 
accept employment under the terms specified. 

4. Appointments are on a probationary basis, the probationary period being 
1 year, sonsisting of 9 months of school and 3 months of work. This is 
essentially the same probationary period required In most cooperative 
colleges. 

5. Trainees who satisfy the probationary period become regular civil-service 

employees with civil-servioe status and retirement rights, etc. Upon 
graduation from college or completion of the trainee program they can be 
immediately appointed- to P-1 positions without further examination, 
whereas students employed on a temporary basis must compete after 
graduation with all other candidates for the P-1 rating and must taka the 
regular P-1 examination at that time, with the attendant delay which 
frequently acoom panics civil-eervioe procedures. Furthermore, stdients 
receive no retirement or seniority benefits while serving on temporary, 
appointments. >*. 

v The paper listed some of the benefits which could accrue to colleges, 
students, and Federal agencies from the establishment of cooperative 
programs with Federal agencies, and some of the difficulties which 
Federal departments might experience in establishing such programs. 

CONFERENCE OF REPRESENTATIVES OF COLLEGES AND 

FEDERAL AGENCIES 

i 

The discussion which followed the paper resulted in the appoint- 
ment of a committee of the division to work in liaison with govern- 
mental departments toward a better underst anding and a furtherance 
of cooperative relationships. A formal meeting of the full oommitteC 
was held in October 1948, at which there were in attendance in ad- 
dition to the members of the committee 71 governmental officials 
representing 15 different agencies (3). 

Following brief talks by representatives of the Civil Service Com- 
mission and of the Potomac River Naval Command about examina- 
tion procedures, representatives of the United States Bureau of 
Reclamation and of Wright Field spoke of their experiences in em- 
ploying and placing cooperative students in- their agencies. 

Several members of the committee then spoke on the philosophy' 
and mechanics of typical cooperative programs and the values which 
might accrue to Federal agencies by using such a program. 
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After a general discussion of the talks mentioned above, a group 
of Federal officials, in a round table symposium, developed a list of 
factors the governmental representatives believed should be conaid- 
' ered tbs college representatives in developing their report. The ' 
college representatives then met separately and drew up a report 
which was submitted in draft form to the entire conference at its 
closing session. 

REPORT OF COLLEGE REPRESENTATIVES 


The report of the committee of college representatives (2) was 
divided into five main parts and an appendix. It is briefly sum- 
marked below. 


1. Introduction 

Part 1, the introduction, briefly reviewed the history and the ob- 
jectives of the co-op program, referring readers to the “Manifesto,” 

(1) and listing the essential purposes and aims peculiar to cooperative 
education^ addition to the scientific-technological and humanistic- 
social aimto of engineering education in general. 

2. Colltg* Function* 

Part 2 outlined the following function? which should be performed 
by a cooperative college: 

(o) Program planning . — The oollege coordinator most work with the Fed- 
oraJ agency in planning and agreeing upon a mutually acceptable 
training program. m 

(6) Selection of Undent *. — The coordinator knows his students and is in a 
strategic position to promote interact among them in semiring Federal 
employment, provided he has aocurate information. 

W AmUeki* information on Undent *.— The coordinator will make. available 
personal information about students, such aa scholastic records, special 
test roOts, student activities, etc. 

(d) Pairing of rtudrafs,— Pairing of students is generally desirable and 
reoommended, but ia not a requirement for a cooperative prog ram 
Coordinators can provide pain of suitably matched applicants, if , 


(•) Student program folUneup . — Cooperative schools follow tbs progress of 
students at work through visits to employers, and through supervisor’s 
ratings and week reports from students. Many schools also give 
opportunity for students to discuss their experiences and for analyses of 
proulem* they have encountered. It to the responsibility of the coordi- 
nator to see that restricted or confidential information to not divuiaed 
in any of these proeeduras. 


</) 


AtornetM*? period*. The length of the co o per ati ve work period most 
conform to the schedule already in use at the participating schools. 
Thees periods range from 3 to 0 
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3. Federal Agwqr Functions 

This part of tho report discussed the following mein topics: 

. (o) Program planning . — The objective of produting oompftent men trained 
in the functions of s participating agency requires s logically planned 
sequential training program. The training of s student should not be 
subordinated to the immediate eonvenienoe of the employing sgenoy. 

It is reoognised, however, that apedfio work assignments will of nooos 
*lty be affected by the ourrent workload on the sgenoy. 

(6) Agency-college liauon.— It is desirable that there be on* representative 
in each participating agenoy to act as liaison offioer between the oob 
legse and the sgenoy. This official and college coordinators should 
agree upon procedures for: job analysis, fpleotion of personnel, evalua- 
tion of student progress. , 

(c) On-the-job training . — Training programs should provide tot rotation of 
the student on various jobs in which he should be treated as a normal 
employee and should be encouraged to avail hhnarff of appropriate edu- . 
national facilities existing in the agenoy. 4 

4. Implementation of P ro po se d Pro g r am s 

(a) General recommendation *. — The committee recommended (I) that 
Federal agencies examine their needs with a view to determining the 
optimum period and frequency of work-study alternation and incor- 
porate their fi n d i n gs in their official trainee-position requirements. 

In many esses Federal agencies, interested in cooperative training, 
might make a joint investigation of the possibility of seeming approval 
for the inclusion in certain descriptions of trainee-positions a require- 
ment that the incumbent be a cooperative student who Is available for 
alternating periods of oollege classroom instruction and on-the-job 
braining. The Wright Field program was cited as a precedent for the 
suggested procedures; (2) that agencies indicate the dates on which they 
will need trainees in the various trainee positions; (3) that the oolleges 
advise their students to Indicate in their applications the dates on which 
they will be available for placement and the agenoy with which they 
desire employment; (4) that appointments of student trainees under 
the provisions of schedule A should be avoided, and all appointments 
oonflned to persons selected through the regular competitive dvfi- ' 
service procedure. 

The oommittee believed Chat procedures for national recruitment 
and for regional recruitment need not differ essentially from each 
other, and that under the suggested procedures Federal^pgeftciee can 
find ways and means of accomplishing the desired results within the 
framework of Civil Service Commission procedures. 

(t) Special probleme .— The committee considered some of the special prob- 
lems which had been mentioned in the discussions of the confere n ce. 

(1) Transportation.— In general the student pays his own trans- 
portation expenses, even when sent a considerable distance 
from the ooUege b» is attending. 
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(2) Length of periods. The inofit oonunon periods in the colleges 
•re from 2 to 3 months at • time, but most colleges make 
provisions for doubling up these periods for any one student, 
so that the period on the job at one time oould be as long as 
4 to 6 jpontha. 

(3) Timing of examination*. — The committee recommended a 
minimum of two exa m i n ations a year, spaced 6 months apart, 
with the interval between announcement and flnai establish- 
ment of a list of eligibles as short as possible. They also sug- 
gested that the Civil Servioe Commission give thought to hold- 
ing oontinuOus unassembled examinations, sinoe it was their 
belief that only a small fraction of existing needs can be filled 
by assembled examinations. 

(4) When to etart the cooperative program. — The committee be- 
lieved that the co-op program should begin as early as the con- 
ditions of the job will permit. Many Federal agencies consider 
that they need more advanced students. The committee 
suggested that such agencies attempt to establish more elemen- 
tary jobs from which students may be promoted as they 
progress through college. The disadvantage in deferring the 
cooperative relationship is that it will restrict the number of 
cooperative students available to the agency, sinoe many of 
them will be hired by other employers in the early years. 

% (5) Security and eafety. — Cooperative students during their periods 

of on-the-job training are subject to the same regulations and 
privileges as other employees, including safety and security 
.. regulations. 

(8) Unsatisfactory student*. — A cardinal precept of the cooperative 
system is that no student is to remain on any job where he is 
performing unsatisfactorily. The coordinator will remove any 
student who is not rendering satisfactory servioe. 

8. Summation 

In sum min g up its report the committee expressed the belief 
that there are many opportunities for the development of cooperative 
programs with various Federal agencies, to the mutual benefit of the 
Government and the colleges. Many Government representatives 
have expressed a definite and immediate need for training on a 
subprofessional level to create a source of professional personnel. 
The cooperative plan offers one excellent long-range wuan* through 
which this objective may be accomplished. Agencies interested in 
establishing cooperative programs were asked to inform the chairman 
of the committee, who wifi direct the inquiry to^appropriate colleges. 
The coordinators of these colleges will then make oontact with the 
agency officials for the purpose of developing mutually satisfactory 
programs. 
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DEVELOPMENTS SINCE THE CONFERENCE 

On November 30, 1048, the Civil Service Commission Mmmmiwl an 
examination for student aid (trainee) in the fields of engineering, 
chemistry, mathematics, metallurgy, physics, meteorology, and 
geology, to fill departmental and field positions in a number of Federal 
agencies at grades SP-4 and SP-5 (Announcement No. 130). The 
examination offered to sophomores and juniors the opportunity to 
participate in special training programs in Federal agencies, and to 
become acquainted with the work of these agencies. 

This was the firot announcement of a United States Civil Service 
examina tion on a national basis which specifically mentioned colleges 
operating on the cooperative plan. The announcement states 
“Appointments to the positions will be probational but are usually for 
employment during school vacation periods, or for the periods of 
employment of students in cooperative courses." Furthermore, 
applicants for the examination are required to submit, along with 
other information, “The expected dates of availability for on-the-job 
training in a Federal agency (i. e., the dates of summer vacation period 
for students enrolled in a standard 4-year curriculum leading to a 
bachelor's degree, or the dates of availability for on-the-job training of 
cooperative students) .” 

Joseph Hilsenrath, at that time scientific educational adviser, 
National Bureau of Standards, who served as rlmirmnn of the college- 
government conference in the fall of 1848, under date of July 18, 
1949, outlined developments in his agency since the announcement 
of this examination. The first lists of. eligibles were mailed to the 
National Bureau of Standards in May 1949. Of 132 persons certified 
at the SPt 5 leyol^ 2 were from cooperative plan colleges. Of 83 
eligibles for grade SP-4 about half were enrolled in cooperative 
colleges. 

llie examination was repeated in the fall of 1949, and in January 
1969 1 Mr. Hi lse nr ath reported that 75 pain of oo-op students were 
cuijently placed in 19 Federal agencies, and that these and *2 ad- 
ditional agencies were anticipating increasing this number. 

Since 1948 many announcements of examinations oovaring positions 
open to undergraduate college students have specifically mentioned in 
one way or another the co-op system. This means that the Civil 
Service Commission has fully reoognised the oo-op system of education, 
and that the way is clear for Federal agencies to employ oo-op students 
if they wish to do so. 

In the fall of 1953, 21 cooperative colleges reported their total 
enrollment of oo-op student#, and the numbers placed with Federal 
agencies and with local governmental units (Stats, county,. or city), 
for the academic yean 1948-49 and 1952-53. For 1948-49, the 21 
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schools h ad a total enrollment of 13,131 co-op students, of whom 208, 
or 1.3 percent, were placed with Federal agencies and 357, or 2.2 
percent, with local governmental units. For the school year 1952-53 
the same institutions enrolled 12,259 co-cmffetudenfs, of whom 362, 
or 3 percent, were employed by Federal agencies, while 306, or 2.5 
percent, were employed by local governmental units. 

These reports show that while the total co-op enrollment of the 21 
schools was decreasing by 6 percent, the number of co-ops employed 
by Federal agencies increased 74 percent, and those employed by 
local governmental units decreased 14 percent. The number of 
schools which had students placed with Federal agencies increased 
from 9 in 1948 to 14 in 1952, and those with students in local govern- 
mental units increased from 10 schools in 1948 to 12 schools in 1952. 
Furthermore, while some individual institutions had fewer students 
working for governmental units in 1952 than in 1948, not a single 
institution had completely discontinued the placement of students 
with governmental agencies. 
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Values Inherent 
in the Cooperative 


Plan 


The VALUES which can result from a well-organized and efficiently 
administered co-op program may be summarized under the categories 
of values for the student, for the institution, and for industry *nd 
governmental agencies. 

VALUES FOR THE STUDENT 
VOCATIONAL GUIDANCE 

Many students are attracted to a particular profession by popular 
misconception concerning the profession, rather than by actual knowl- 
edge of it. Some of these, even though they are able to complete a 
college course in preparation for their chosen profession, may be lack- 
ing in some of the qualities other than scholastic, which are neoessary 
for success in the profession. In spite of the efforts of teachers and 
guidance counselors the educational process frequently fails >x> give 
students a realistic conception of the working conditions tliey will 
face in their chosen careers. Much of the accepted guidance materiel 
leaves many students with vague and inaccurate occupational ideas. 

Cooperative work experience is one technique which esn provide 
the practical realistic guidance which young people often need. The 
cooperative system helps to discover their own weaknesses, to analyze 
their fitness for practical work in the field they have tentatively 
chosen, and to learn whether this field actually does have the attrac- 
tion for them which they thought it would. They can then either 
correct their faults, proceed on their course with more confidence and 
greater effectiveness, or change their course. 

p , 

SPECIAL EDUCATIONAL VALUES FOR THE QVGINEER 

One of the most pressing problems in the field of engineering edu- 
cation arises from the rapid and tremendous Expansion of scientific 
and technical knowledge, and the resulting increase in specialization 
in each of the divisions of the field. These changes tend to lead to 
an increasingly crowded curriculum which, while it gives a good 
foundation for technical work, is apt to be deficient as a preparation 
for general citizenship. 

However, there is a growing tendency in industry and government 
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to place engineers in administrative and managerial positions. In 
these posts they are in a position to give leadership in social and 
' public affairs as well as in technical matters. 

A properly organized and efficiently administered cooperative pro- 
gram may provide one workable solution to this problem; namely, 
the integration of off-campus work experiences and academic instruc- 
tion into a program designed to gain the fullest educational benefit 
from both. The cooperative student gains opportunity for studying 
human relations, and his industrial experiences constitute a realistic 
laboratory for community living and for active citizenship. 

The co-op student has opportunity early in his career to learn 
something of the practical applications of engineering principles to 
industrial and governmental methods and techniques — in short, to 
learn the “engineering know-how.” This knowledge helps, him to 
comprehend the basic principles taught in his college courses. Thus 
his theoretical courses and practical experience reinforce each other. 

Much of the course work in an engineering curriculum is conducted 
with the objective of obtaining technical results, and too often little 
or no regard is paid to cost. The cooperative engineering student in 
his industrial periods has an opportunity to observe the great im- 
portance of time, money, and materials, and of their efficient and 
economic use, which is one of the basic principles of industry. 

The cooperative system offers an unusual opportunity to acquaint 
students wjth the importance of the social and economic implications 
of the engineer’s work. It aids them in learning to organize and apply 
their knowledge and skill so as to contribute to the welfare of humanity. 

STUDENT GROWTH AND DEVELOPMENT 

It is the consensus of coordinators that co-op students tend to 
mature early and quickly as a result of their employment contacts 
and of the duties and responsibilities they assume, which might not 
fall to the lot of a regular college graduate until he had completed a 
considerable period of industrial experience. 

The cooperative student learns early that self-discipline is a neces- 
sity in industrial and professional positions. He also acquires the 
important mental attitude of being a “member of the team” an atti- 
tude which is of great value in industrial woifc. 

Most successful college graduates eventually assume administrative 
and executive responsibilities, requiring an understanding of the 
human factors in the industrial professional world. The co-op student 
learns early to get -along with people of all types, and his contacts in 
industry tend to develop his personality and tact, which helps to 
qualify him for later positions of leadership. 

The cooperative student learns to adapt himself to conditions he 
will have to meet as a citizen after graduation. The' following is 


50 


COOPERATIVE EDUCATION 


quoted from an appraisal of the cooperative plan written by a senior 
in a cooperative college: 

This necessity of baring to adapt oneaalf to different environment* certainly 
haa its advantages. I hare found that facing a strange city independently 
. has encouraged and accelerated my maturity. Assuming full responsibility 
for myself, in all respects, oould not but help give me a broader, soberer out- 
look on life. I found that living in a new community required assumption of 
the rale of a dtisen if the work period waa to be an enjoyable one. • * • I 
learned to find associations and outlets for active community life, with the 
result that I now find it relatively easy to enter a new city and feel reasonably 
at home within a month or two. Above all else, the cooperative plan has 
given me an acquaintance with life as it really exists for the majority of 
people. • • • Seeing society as it actually is, and being a part of it, baa 
provided ah opportunity to evaluate the knowledge reoeived in the classroom 
and to promote a practical synthesis. 

FINANCIAL AID ' 

Although student earings are considered incidental in the philosophy 
of cooperative education, they do enable many students to obtAin an 
education which would otherwise be denied them because of its cost. 
It is easy for a student to ovfer-emphaaise this value, and the attend- 
ant value of establishing connections which will be useful in securing 
employment after graduation. 

Care is needed on the part of the administrators of cooperative 
programs lest these incidental values obscure the mum ed ucational 
objectives. One coordinator has suggested that thin danger cm be 
m inimi zed by competitive selection of students for the oo-op plan, 
including scrutiny of individual motives, by avoidance of mwigning 
students to jobs near their homes, and by uniform pay rates com- 
mensurate with oo-op objectives. 

VALUES FOR the institution 

INDUSTRIAL AND GOVERNMENTAL CONTACTS 

The cooperative institution benefits through enriched industrial 
and governmental oontacts, which integrate it more closely with its 
community and facilitate the flow of up-to-date infor matio n m<l 
equipment from industry and Government agencies. 

USE OF EMPLOYER’S EQUIPMENT 

The availability for student use of the complete and modern pro- 
duction and research equipment of industrial corporations and 
governmental agencies affords the oo-op student better opportunities 
to become acquainted with such equipment SbM its use moat 
regular institutions can give him. It also saves t he oo-op 
much expense in its equipment for shop courses a nd demonstration 
models. 
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POSSIBLE MODIFICATION OP ACADEMIC COURSES 

The industrial experiences gained by co-op students eliminate the 
necessity of including, oertain types of descriptive technical matter in 
academic courses. This allowB opportunity for increased Afn ph— if on 
fun d a m ental principles and may result in lower costs of instruction. 

MORE EFFICIENT USE OF INSTITUTIONAL FACILITIES 

An institution operating on the cooperative plan can accommodate 
a larger number of students with a given amount of classroom space 
and laboratory facilities than a regular oollege can, since in general 
only a part of the student body is in class at any one time. The 
tuition from the additional students provides revenue which may be 
used for improving the plant, for higher salaries for staff members, 
for increased activity in unsponsored research, or all three. 

BENEFITS TO TEACHERS 

Teachers in cooperative institutions benefit from all the values 
mentioned above, especially by keeping informed concerning current 
industrial equi p ment, .practices, and problems. The teachers of 
cooperative students who have just returned from work in industrial 
or governmental offices and plants cannot oontinue to teach tech- 
niques which industries have discarded, but must keep their 
up to date and to the point. 

VALUES FOR THE EMPLOYER 

Values for the employer of oo-op students may be listed under 
three categories as immediate, longer term, and ultimate. 

IMMEDIATE BPB BF 1 T B 

Morale is improved by the continuous infnainn of “new blood" 
into the organization, by the addition of ambitious young employees 
who are known to be working their way up through t£ie ranks. Many 

of these people remain with the employer rise to key positions. 

♦ * 

LONGER TERM BENEFITS 

The employer benefits not merely from the immediate work of the 
oo-op eufployee, but even more importantly from a moat favorable 
opportunity for recruiting pretested graduates of high promise. The 
oo-op student beoomes familiar with the organization’s personnel *nH 
operations and ia specifically trained for that particular organization 
at a lower training coat than would otherwise be possible. He is 
able to take his plaoe immediately at a productive "member of the 
team.” 

- / 
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The employer who participates in a co-op program will find his 
organization receiving additional benefits from his contacts with the 
college, benefits which he probably would not realise otherwise. 
His continual exchange of ideas with students and coordinators leads 
to a better understanding by students and faculty of his problems as 
an employer, and acts as a spur for the vollege to become a center for 
basic research in these problems. 

Most employers who have had experience with cooperative students 
appreciate these values. They are willing to provide carefully planned 
sequences of jobs to give students the kind of training which will 
lead to their realization, even though this may result in the students 
producing somewhat less than employees who are trained continuously 
on a single job. , 

While there is no obligatiop, real or implied, between students and 
employers for employment after graduation, the records of cooperative 
schools show that the majority of co-op students continue to work 
after graduation in the same company, o^ agency with which they 
worked as co-op students. 

EXPANDING OPPORTUNITIES FOR GRADUATES 


The coordinator is in an excellent position, through his widespread 
contacts with industry, to find new opportunities for his graduates 
and to arouse the interest of industrial concerns which have not used 
college graduates in the advantages of employing some of this type 
of personnel, to their own benefit and ..to the general benefit of th£ 
country. Donald C. Hunt, coordinator at the University of Detroit, 
has pointed out a number of instances of this sort of development 
(13) which have helped the industrial firms concerned, the universities 
and their students, and society in general. 


OPINIONS OF EMPLOYERS 

* 

In the spring of 1946 a committee of the American Society for 
Engineering Education conducted a survey of a large number of 
industries which employ engineers, as a pre liminar y to the preparation 
of a report on the demands for and supply of engineering graduates. 
One part of the survey made by this committee consisted of an 
opinion poll in which industrial executives were asked their subjective 
opinions on a number of questions, one of which was, “What do you 
think of the cooperatively trained engineers?" 

The majority of opinions expressed by the industrialists in reply 
r 
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to this question were favorable to the oo-op 8 jBtem, The following ' 
list shows the distribution of opinions expressed: 

Opinio* aprtttii 

We consider oo-op trained students to be very satisfactory 

We regard the oo-op system favorably _• 

, We have had no experience with oo-op graduates but approve the 

genera] idea of the system 

We have observed no significant difference between co-op and regular 

graduates *•. , 

We think co-op graduates are inferior to regular graduates 

We are opposed to the interruptions in study... 

The oo-op theory is good but its application is impractical 

The following statements by employers of oo-op students are 
quoted from a pamphlet “Cooperative Education And Other Work- 
Study Plans” (15) published by the National Association of Manu- 
facturers in 1946: 

The cooperative plan helps to discover and develop a reservoir of 00m- . 
potent, alert, industrious, and intelligently maturing men who better- under- 
stand the basic 'principles of both the social and natural sciences. It helpe 
to satisfy wants in 0 various fields of work where apprenticeship occupations 
are lacking, and it makes people aware of the many existing wants so that 
they can better undertake to satisfy them properly. 

Our company has been extremely interested in cooperative students and 
in the whole plan of education from the very beginning. We can say un- 
qualifiedly that we have had a very splendid success with the men we have 
trained who have stayed with us. Actually, a large part of our sales, shop, 
production, and oiher top-grade men came through this oourse. 

Many of our young Junior executives in the field of production and en- 
gineering are former cooperative students. 

^ OT hftpw>ne v of the most significant and practical endorsements of 
the val^jr of cooperative programs to employers is found in the 
establishment and support of the industrial scholarships described on 
page 37. 
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Summary 

and 

Conclusions 


THE COOPERATIVE PLAN has had a healthy growth since its 
inception in 1906. In that year 1 institution enrolled 27 oo-op 
students in 3 engineering curriculums. In the academic year 1953-54 
degree programs of this type were conducted by 32 oolleges and 
universities which offered 16 different engineering curricul ums to 
their 13,161 oo-op engineering student*. These students constituted 
30 percent of the engineering student* in the 32 institutions, and 7K 
peroent of all' students in the United. States enrolled in engineering 
cum c ultima leading to baccalaureate degress. 

The cooperative principle has been successfully extended to non- 
engineering fields, but to a lesser extent than in engineering. Hie 
first such curriculum offeredMras one in commerce in 1919. During 
the academic year 1953-54, 17 different non engineering curriculums 
enrolling 5,945 oo-op student* were offered in 14 colleges and uni- 
versities, 11 of which also offered engineering curriculums. It' is t he 
consensus of the coordinators in these institutions that, while it is 
somewhat more difficult to administer a nonengineering program 
one in engineering, the resultant values are «mU^r to those accruing 
from engineering programs. 

Tho piaQ haA iJao been found useful in technical institutes, which 
conduct non-degree courses preparing students for the more technical 
phases of engineering and other professions. The first offering by this 
type of institution was a course in mechanical trades, established in 
1909 at the Illinois Institute of Technology.- During the ai^-adami* 

( 1953-54 nondegree oo-op programs wejje conducted in 8 in- 

stitutions, which offered 7 different engineering courses to 1,810 
student* and 6 different nonengineering courses to 1,612 student*. 

The cooperative institutions do not oontcnd that their plan should 
\ ** by all schools, or even by all colleges of engineering, or 

* that itNwil fit all mdustrie*. Indeed, it is generally agreed that no 

institution should even experiment with the system nnlwif it is located 
in an urban or industrial eommunity, or unless abundant opportunity 
for cooperative employment is otherwise available. Experience has 
shown that, under present employment conditions and policies, firms 

« \ 
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having thousand* of employee* are able to absorb only a few doxen 
co-op student worker*. T^ii* is borne out in the figures showing 
average number* of oo-op student* per firm served, which are contained 
on pages 7 to 9. 

When load conditions are propitious, the cooperative system 
affords a workable method of combining practical industrial experience 
with theoretical instruction in »uch a way that each reinforce* the 
other. If the program w organized and^ administered with proper 
attention to educational values, with adequate supervisiSfi of students’ 
employment as well as of their academic work, ar\d with the whole- 
hearted cooperation of the employers and the institution, it> can 
result in important values to the student, to the institution, and to the 
employers served. 
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